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The authors declare that except for income received from primary employer, no financial support or compensation has been received from any individual or corporate entity over the past 3 years for research or professional service, and there are no personal financial holdings that could be perceived as constituting a potential conflict of interest. 0 -monophosphate (AMP) to adenosine. In histochemical assays, AMP hydrolysis was reduced (but not eliminated) in nociceptive neurons from PAP and NT5E knockout mice. PAP and NT5E knockout mice also showed enhanced nociception in models of inflammatory and neuropathic pain. These enhanced responses from genetically eliminating enzymes that make adenosine were similar to the enhanced nociception phenotypes observed by Wu and colleagues in mice lacking A 1 R (Wu et al, 2005) .
PAP and NT5E can each be purified as nonmembrane-bound enzymatically active proteins. This feature provided us with a means to transiently increase the amount of PAP or NT5E activity in vivo. Specifically, we found that intrathecal injection of soluble PAP or NT5E protein had dose-dependent and long-lasting antinociceptive effects in animal models of inflammatory pain and neuropathic pain (Sowa et al, 2010b; Zylka et al, 2008) . The antinociceptive effects of PAP lasted for 3 days after a single intrathecal injection whereas the antinociceptive effects of NT5E lasted 2 days. The antinociceptive effects of both enzymes were dependent on A 1 R activation, suggesting that PAP and NT5E act through their ability to generate adenosine from AMP. Moreover, these findings suggest ectonucleotidases could be developed as enzyme-based treatments for some forms of chronic pain.
In another recent study, Goldman et al. (2010) found that localized A 1 R activation underlies the antinociceptive effects of acupuncture. Manual stimulation of acupuncture needles resulted in localized extracellular increases in nucleotides (ATP, ADP, and AMP) and adenosine. The ectonucleotidases responsible for generating adenosine were not identified in this study; however, indirect evidence suggests PAP may be a candidate. Collectively, these studies reveal roles for localized A 1 R activation and ectonucleotidases in nociceptive neurons and offer new approaches for treating chronic pain. 
